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C[t1, . . . , tn]
©ªy
t1, . . . , tn ∈ T (F ,X )
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σ : X 7→ Q
~Q{5~wze¨¥h


























































































f(g?(a), h(q′)) → q  
«ce|}x2c$xyN{Yu~Q|¥{s


















A = ({q1, q2, qf}, {A → q1, A → q2, f(q1, q2) → qf}, {qf})
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l → r ∈ R 

(l → r)
Ç   	CÃ& ﬁLÃÅÈDÉ Ã"

































































l = f(g(x), h(x, f(y, y)))
QÉ 









ÈQÉ  eÄÊ¯Ä#  QÉ 
r






g, 1 h, 2
x, 1.1 x, 2.1 f, 2.2
y, 2.2.1 y, 2.2.2
f, ε
h, 1 h, 2
x, 1.1 y, 1.2 y, 2.1 x, 2.2



























Ç  	LÃ& ﬁLÃÅÈDÉSDÉ 
lσ = f(g(q1), h(q2, f(q3, q4)))
Ã"  eÄ6³Äﬂ ÈR	 QÃ É9Ä  # 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(l → r)
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Aexe = ({q0, qf}, ∆exe, {qf})
Æ;Ã&   Ä 
Ä$È$#  QÉ2ÀÃ&LÃÅÈDÉ2
∆exe = {A →
q0, A → qf ,f(qf , q0) → qf , h(q0, q0) → q0} 

Ä
Rexe = {f(x, h(x, y)) → h(A, x)}  
eÄ
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wÄ2Ä   < 2 Ä
ÂDÄÀË'2   # wÈﬃﬂ  eÄwÈOÈﬃ ºÈ 5Ê¥Ä #Ã"TÈ #
 eÄ #È ﬂ
f∗h∗A 









σexe(2.2) = q0  
Ä' wÄ2Ä
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Ã ºÄ ³È$Ä R  B9Ê¥Ä
(l → r, σ, q)
JÆ
Ä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Rexe
DÉ  eÄ  	 LÃ Ç
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σexe
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JÉAÄ
γexe
  eÄ¼Èﬃ eÄ   JÉÃ&³Ä
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Aexe















A = (Q0, ∆, F0)






















Normγ(l → r, σ, q)
 eÄ/#ÈDÊ Ê¯ÈQÆ;Ã É 
Ä0È$#' 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{f(q1, . . . , qk) → q





q′ = γ(l → r, σ, q)(p)
qi = γ(l → r, σ, q)(p.i)
Ã #
p.i /∈ PosX (r),
qi = σ(min{p
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È #  eÄ Ä JÉÃ&LÃÅÈDÉ?³È	2Ä5Ä DÊ ³È
qf  
NN
Normγexe(l → r, σexe, qf )
Ã",È #
 eÄ #È ﬂ
{A → q?, h(q?, q??) → qf} 















 eÄ - wÈ NÃ&ﬂ CÃÅÈQÉ # tÉLÃÅÈDÉ
γexe 
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Normγexe(l → r, σexe, qf ) = {r(1) → γexe(1), r(ε)(γexe(1), σexe(1)) → q0}





A = (Q0, ∆, F0)
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(l → r)











































A0 = (Q0, ∆0, F0)
	2Ä' JÉÃ&³Ä  wÄ2ÄUﬃﬁ³Èﬃﬂﬃ³ÈDÉ DÉ
γ






Cγ(A0) = (Q1, ∆1, F1)
Ã"Ä JÉ9Ä  	Ë
∆1 =
⋃
Normγ(l → r, σ, q)
Æ
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l → r ∈ R
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Σ(X , T (F))
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